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SZ genetic association findings to date

= >1,300 individual publications in scientific journals

= >660 different genes have been tested (>5,000 variants)

= ~20-30% show “significant association” in at least one study

= Majority of positive associations never replicated (even once)
= Currently up to 10 association papers published each month

= Two published GWA studies (several more expected in 2008)

Total number of established associations =0
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SzGene data collection and analysis

Initial search for papers June-July 2006 N :
on PubMed: “schizophreni* & associat*” — 12,000 articles

(now daily searches for “schizophreni*”) (currently: 300 per month)

Include if:

a) genetic association study

b) peer-reviewed (i.e. no abstracts)
c) published in English

Enter study details into internal database . _
and double-check all entries —> >1,300 articles

Perform random-effects allelic
meta-analyses if genotype data
available from at least 4 case-
control samples

Publish data online at: Current stats:
www.szgene.org —) 1,281 studies, 661 loci
) 138 meta-analyses




SzGene literature search strategies are
comprehensive (albeit not perfect)
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Summary of SzGene findings (April 30th 2007)

= Total number of papers = 1,179 (reporting on 516 genes)
= Meta-analyses on 118 polymorphisms (52 genes)

= Median sample size = 3,589 (IQR: 2,335-5,669)

= Median number of studies = 6 (IQR: 4-9)

“Positive” associations (nominal P<0.05)

= 24 variants in 16 genes

= Average OR =1.23 (range: 1.11-1.52; P 0.048 to <0.0001)
= Median sample size = 3,378 (IQR: 2,410-5,419)

“Negative” associations (nominal P>0.05)
= 94 variants in 45 genes
= Median sample size = 3,928 (IQR: 2,335-56,695)




Significant findings in SzGene (April 2007)

Gene

Polymorphism

Model

Cases vs. controls

# independent samples)

OR {95% Cljt

Pwvalue

Gradett

APOE
SOMT
SonT
LA

APOE (£2/3/4) E4 ws. E3

rs165599
ref 37 8BS
rsdb2 3951

E4 vs. E3, Caucasian?
G ws. A, all ethnicities
Cws. T, Caucasian?

Cows. T, all ethnicities

1500 vs. 2702 (15)
2626 vs. 7340 (B)
1605 vs. 4021 (3)
1509 vs. 1521 (4)

1.16 (1.00-1.34)
1.11 (1.02-1.21)
1.13 (1.01-1.28)
0.58 (0.79-0.98)

0.043
0.0
0.035
0.026

DR DT

154532 (DRD1_4BA/G)

G ws. A, all ethnicities

725 ys. 1075 (5)

1.18 (1.01-1.38)

0.057

DROZ
DROz
DRD4
DRO4

rs1801023 (Serd 11 Cys)

rsB27 7 (Prod153Pro)
rs1800955 (521 T/C)
120-bp TR

G ws. O, Caucasian®
Cows. T, Caucasian®
Cows. T, all ethnicities
S ows. L all ethnicities

7799 vs. 3777 (15)
473 vs. B96 (3)
2002 vs. 1986 (5)
1236 vs. 1199 (4)

1562 [1.05-2.12)
1.45 (1.21-1.73)
1.15 (1.05-1.26)
0,51 (0.70-0.94)

0.013
=0.00004
0.003
0.005

DTNEF T

rs1011313 (P1325)

Tws. &, Caucasian®

JB96 vs. 2543 (5)

1.23 (1.07-1.40)

0.003

SABRBZ
SABREBZ
SABREZ
SABREBZ
SRINZE
SRINZE
HF

LB
MTHFR

151516072
r51816071

1519407 2

156556547
157301326 (366G/C)
151019385 (200T/G)
Hp1/2

1516944 (CE11T)
151801133 (CET7 T

Cws: T, Caucasian?
= ws. A, Caucasian?
Cws. T, Caucasian?
Tws. 5, Caucasian®
G ws. C, all ethnicities
= ws. T, all ethnicities
1 ws. 2, all ethnicities
Tws. T, Caucasian®
T ws. C all ethnicities

1120 vs. 995 (4)
1133 vs. 993 (4)
1137 ve. 991 (4)
774 vs. 620 (3)
903 vs. 610 (4)
E02 vs. 466 (4)
1346 vs. 2018 (B)
819 vs. 1302 (5)
3327 ws. 4093 (14)

0.82 {0.72-0.93
0.82 {0.72-0.93
0.53 {0.69-1.00
0.70{0.52-0.95
1.6 (1.01-1.33
1.45(1.14-1.55

0.73 {0.65-0.93
1.16 (1.05-1.30

0.002
0.00z2
0.045
0.0zz2
0.034
0.003
0.016
0.00&
0.005

MTHFR

re1801131 (A12980C)

C ws. A, Caucasian®

1211 vs. 1729 (5)

1.19 (1.07-1.34

0.002

FLYNAZ
SLCa4 4
TPa3

752016
S-HTTWNTR
rs1042522

Cows. T, all ethnicities

10 ws. 12, all ethnicities

Cows. 5, all ethnicities

1122 vs. 1211 (B
2335 ws. 2688 (11)
1418 vs. 1410 (5)

0.582 [0.69-0.99
0.86 [0.74-0.99
1.13 (1.01-1.26

0.057
0.036
.05

TPHT

re1800532 (Z18ASC)

Avws. T, all ethnicities

529 vs. 1268 (5)

)
)
)
)
)
)
0.86 (0.80-0.98)
)
]
)
)
)
)
)

1.31 (1.15-1.51

<0.00003
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Grading of epidemiologic credibility
(HuGENet Venice interim guidelines)

1. “Amount of evidence”
= sample size (>1000, 1000-100, <100)

2. “Replication”
= degree of heterogeneity (I2-statistic)

3. “Proctection from bias”
= OR <1.15, publication bias, sensitivity (initial, HWE)

Lowest score in any category determines overall grade

loannidis et al. Int J Epi (in press)



Applying the HUGENet guidelines to SzGene

Supplementary Table 6: Details of the application of grading scheme for the assessment of cumulative evidence in genetic association
studies (Venice interim criteria) on all SNPs showing nominally significant results in meta-analyses of all ethnicities or Caucasian-only

Shaded columns denote criteria which make up "OVERALL" score (see main fext for details)
"A" = strong, "B" = moderate, "C" = weak.

Gene Ethnicity Polymorphism AMOUNT N minor REPLICATION l-squared PROTECTION FROM BIAS Bias reason® OVERALL
APOE Cau only e2/3/4 616 0.000
COMT All rs165599 7362 0.254
COMT Cau only rs737865 4100 0.341
DAO All rs3918346 (MDAAO-5) 1871 0.000
DRD1 All rs4532 (48A/G) 1089 0.000
DRD2 Cau only rs1801028 (Ser311Cys) 264 0.161
DRD2 Cau only rs6277 (Pro319Pro) 1276 0.153
DRD4 All 120-bp TR 1050 0.071
DRD4 All [s1800955 (5217/C) 2326 0.000
DTNEP1  Cau only rs1011313 (P1325) 1002 0.000
GABRB2 Cau only rs1816071 1629 0.000
GABRB2 Cau only rs1816072 1621 0.000
GABRB2 Cau only rs194072 603 0.074
GABRB2 Cau only rs6a56047 182 0.000
GRINZE  All rs1019385 (200T/G) 911 0.437
GRINZE  All rs7301328 (366G/C) 1468 0.000
HP All Hp 1/2 2658 0.000
IL1B Cau only rs16944 (C511T) 1333 0.256
MTHFR  Cau only rs1801131 (A1298C) 1773 0.000
MTHFR  All rs1801135 (CerfrT) 4994 0.252
PLXNAZ  All rs752016 1208 0.328
SLCeA4  All S-HTTVNTR 2931 0.504
1B53 All [51042522 2171 0000
TPH1 All rs1800532 (218A/C) 1937 0.125

Low OR, F
Low OR, F
Low OR

Regr
F
Low OR

Regr
Regr

F
F, HWE
Low OR

B
A
A
A
A
B
A
A
A
A
A
A
B
B
B
A
A
A
A
A
A
A
A
A
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Comparison of SzGene results to
previously published meta-analyses

jonior and SpGene analyses.
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Summary

(1)

@

SzGene provides a comprehensive and up-to-date
synopsis of genetic association studies in schizophrenia

SzGene almost doubles the number of meta-analyzed
genes, highlighting eight novel significant findings

Genetic effect sizes are generally small (ORs ~1.25)

Current samples employed in association studies have
very little power to detect typical summary ORs

Application of Venice interim guidelines yields four
associations with “strong epidemiologic credibility”
(DRD1, DTNBP1, MTHFR, TPH1)



Outlook to part 2 (Session lll):

1. Examples of online database structure
= Example: SzGene (Schizophrenia)

2. Inclusion and analysis of GWA studies
= Example: PDGene (Parkinson’s disease)

3. Testing “Top Results” in family-based samples
= Example: AlzGene (Alzheimer’s disease)



Database Content & Development
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